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EVALUATION (D-SPACINGS, RELATIVE INTENSITIES) 
OF POWDER X-RAY DIFFRACTION PATTERNS 

Equipment used 

X-Ray Powder Diffractometer D-8 (AXS-BRUKER) 

theta-theta-goniometer, sample changer 

target: Copper, K<xl+Ka2 X = 1 .5406 A 

parallel beam optics (receiving soller-slit: 0.07 mm) 

Scintillation counter, standard sample holders 

Samples and Data-Collection 

Table /Figure 

1) 7-[2-(2-Aminothiazol-4-yl)-2-^ 
3-cephem-4-carboxylic acid- phosphate 

data collection: 40kV, 40 mA, 2-40° 8/29, 0.01 steps, 2 seconds 

2) 7-[2-(2-Aminothiazol-4-yl)-2-(me%^ 
3-cephem-4-carboxylic acid- hydrochloride 

data collection: 40kV, 40 mA, 2-40° 6/29, 0.01 steps, 2 seconds 

3) 7-[2-(2-Aminothiazol-4-yl)-2-(methylcarbonyloxyimino)acetamido]-3-vinyl- 
3-cephem-4-carboxylic acid- tosylate 

data collection: 40kV, 40 mA, 2-40° 6/29, 0.01 steps, 2 seconds 

4) 7-[2-(2-Aminothiazql-4-yl)-2-(me^ 
3-cephem-4-carboxylic acid- hydrogensulfate 

data collection: 40kV, 40 mA, 2-40° 9/29, 0.01 steps, 2 seconds 

5) 7-[2-(2-Aminothiazol-4-yl)-2-(methylcarbonyloxyimino)acetamido]-3-vinyl- 
3-cephem-4-carboxylic acid- mesylate 

data collection: 40kV, 40 mA, 2-40° 9/29, 0.01 steps, 2 seconds 

6) 7-[2-(2-Aminothiazol-4-yl)-2-(m^ 
3-cephem-4-carboxylic acid- sulfate 

data collection: 40kV, 40 mA, 2-40° 9/29, 0.01 steps, 2 seconds 



external d-spacing standards: 

1) NIST SRM 640A (Silicon Powder) 

2) NIST SRM 675 (synth. Fluorophlogopite) 

data collection: 40kV, 40mA, 2 - 50° e/2e, 0.01 steps, 2 seconds 

Software 



DIFFRAC-Plus andTOPAS (AXS-BRUKER) 
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External d-spacing and relative intensity evaluation of the powder diffractometer 
(D8 - AXS-BRUKER) with NIST standards: 



SRM640A: 



SRM 675: 



28.443°«pcctcd 
47.304° eX pectcd 
Rel.Intensity 100 expected 
Rel.Intensity S3 expected 

8.8S3°expected 
17.759 c expected 
26.774 0 expected 
35.962°expected 
45.397° exp ected 

RelJntensity 81expected 
ReLIntensity Sexpected 
RelJntensity lOOexpected 
ReLIntensity 7expected 
ReLIntensity 28expected 



28.446°„ 

47 .308 °nieasuied 

ReL Intensity 100 measured 

Rel.Intensity 55 measured 

8.849 c measured 
17.754 c measured 
26.778°nieasured 
35.962° ro eas nr ed 
45.397° m easured 

Rel.Intensity 80 measured 
ReL Intensity 5 measured 
ReL Intensity 100 measured 
ReL Intensity 6 measured 
ReLIntensity 27 measured 
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POWDER PATTERN (D-I-UST) 
742<2-Aminothiazol-4-yl)-2-(methyIcarbonyto^ 

3-vinyI-3-cephem-4-carboxylic acid phosphate 



Table 1 



PHOSPHATE 






d value 


Angle 


Intensity 


f Ana afro ml 


(*Cu Kb) 


(Ret. lot) 


17.813 


4.66 


7 


14.200 


622 


6 


13.342 


6.62 


13 


0.696 


9.11 


7 


8.860 


9.68 


68 


7 422 


11.82 


21 


6 023 


12.78 


14 


6.638 


13.33 


100 


a ios 


1426 


13 




14 on 


16 


4fiO 


1R 23 


3 


w. iHO 


17 21 


ft 




17 fifl 


23 






11 
1 1 


H.TO1 




34 


4 474 


19.83 


11 


4 49ft 


20.07 


16 


4 'Wl 


20 £0 


7 


4.221 


21.03 


17 


4.173 


2127 


8 


4.035 


22.01 


6 


3.890 


22.85 


13 


3.844 


23.12 


27 


3.707 


23.68 


50 


3.661 


24.29 


17 


3.663 


24.97 


21 


3.633 


26.19 


22 


3.448 


25.83 


8 


3.387 


2629 


8 


3.303 


28.97 


16 


3.106 


27.89 


15 


3.175 


28.08 


16 


3.142 


28.39 


11 


3.105 


28.73 


5 


3.061 


2925 


7 


3014 


29.62 


4 


2.048 


3030 


10 


2.817 


31.74 


8 


2.770 


3250 


3 


2.700 


3304 


5 


2.671 


33.63 


6 


2.664 


33.74 


6 


2.631 


3405 


5 


2.690 


34.61 


11 


2.581 


36.01 


3 


2.523 


36.66 


3 


2.481 


36.48 


8 


2.431 


36.95 


7 


2.410 


3728 


7 


2.387 


37.85 


6 


2.343 


3859 


4 


2.316 


3855 


3 


2273 


39.62 


3 



WO 2004/016623 



4/14 



PCT/EP2003/008944 




WO 2004/016623 PCT/EP2003/008944 

5/14 

POWDER PATTERN (D-I-LIST) 
742-(2-AminotWazoM-yl)-2-(methyIcarbonyloxyimino)ac^ 
3-vinyl-3-cephem-4-carboxylic acid hydrochloride 



Table 2 



HYDROCHLORIDE 






H trains 
U value 


An nip 


iiiiciioiiy 


(Angstrom) 




[Re!. Intj 


15.034 


5.54 


36 


15.176 


5.82 


16 


13.701 


6.40 


23 


13.281 


6.66 


25 


0.065 


8.87 


24 


0.171 


0.64 


20 


7.720 


11.46 


48 | 


7.480 


11.85 


100 


6.825 


12.96 


17 


6.120 


14.44 


6 


5.940 


14.00 


8 


5.661 


15.64 


5 


4.063 


17.88 


14 


4.744 


18.60 


13 


4.646 


10.00 


13 


4.406 


20.14 


11 | 


4.328 


20.51 


13 


4.107 


21.16 


10 




OA QP 


o 

0 


3.760 


23.66 


27 


3.670 


24.23 


22 


3.464 


26.77 


11 


3.348 


26.60 


11 


3.238 


27.62 


7 


3.067 


29.19 


7 


3.017 


29.59 


7 


2.830 


31.69 


7 


2.762 


32.61 


6 


2.631 


34.06 


6 


2.404 


37.38 


7 
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POWDER PATTERN (D-I-LIST) 
742-(2-Aminothiazol-4-yI)-2-(methylcarbonyloxyimino)acetairf 
3-vinyl-3-cephem-4-carboxylic acid tosylate 

Table 3 



TOSYLAIE 



d value 


Anglo 


intensity 




(■Cu Ka) 


(Rel. Int) 


22.579 


331 


80 


14.130 


035 


9 


13.680 


0.47 


3 


11.166 


731 


100 


10.747 


832 


6 


8.322 


10.62 


4 


7325 


11.30 


28 


7.403 


11.95 


81 


7M1 


1250 


16 


0.777 


13.03 


4 


0.289 


14.07 


4 


0.977 


14.81 


5 


0.093 


16.55 


19 


0j653 


1535 


5 


0.328 


16.03 


4 


4347 


1839 


11 


4.775 


1857 


20 


4.714 


1831 


18 


4531 


19.15 


8 


4.460 


1939 


8 


4309 


2050 


14 


4.143 


21.43 


12 


4.097 


2158 


17 


3.928 


2253 


19 


3.824 


2335 


10 


3.717 


23.02 


28 


3.680 


24.11 


45 


3542 


25.12 


15 


3.383 


2632 


3 


3.320 


OA TO 

20.70 


** 


3.289 


07 no 
2758 


9 


3313 


27.74 


8 


3.175 


2858 


13 






Iff 


3.088 


2851 


8 


2.989 


2936 


16 


2357 


3030 


6 


2.030 


30.42 


5 


2.888 


31.16 


8 


2.844 


31.43 


11 


2322 


3158 


4 


2.714 


3237 


7 


2371 


3353 


3 


2.028 


3458 


4 


2.599 


34.48 


9 


2542 


3538 


3 


2510 


35.75 


5 


2.471 


3833 


8 


2.439 


3632 


5 


2.417 


37.18 


8 


2.400 


37.44 


5 


2301 


3859 


4 


2305 


30.04 


5 


2.203 


3036 


8 


2358 


30.90 


2 
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POWDER PATTERN (D-I-LIST) 
7-[2-(2-Aminothiazol-4-yl)-2-(methylcarbonyloxyiniino)acetaniido]- 
3-vinyI-3-cephem-4-carboxylic acid hydrogensulfate 

Table 4 



d value Angle Intensity 

(ySngatnom) (° Cu K») (Rel. lnt) 



4t> QPO 


A AO 
4.0© 


12 


17.700 


4.89 


21 


4 0 HOT 

Id. 037 


A 70 


2o 


9.793 


94J2 


20 


8.751 


10.10 


100 


7.289 


12.13 


OO 

98 


6.681 


13 .24 


AO 

88 


6.515 


13.58 


56 


6.089 


1454 


24 


5.939 


y« >1 00 

14.60 


A O 

19 


>1 OAT 

4.887 


18.14 


AO 

39 


4.002 


An nft 
10. UO 


3D 




-iq on 


11 




on «^ 


o^ 




21 .Uu 


Oft 

2D 


a rM7 


OO 4 4 


ft 
O 


O.OOD 


OO 07 


OK 


°, RQ7 




po 






37 






32 


3.633 


25.19 


36 


3.325 


26.79 


21 


3.230 


27.69 


7 


3.161 


2830 


26 


3.121 


28.58 


20 


3.085 


28.92 


9 


2.944 


30.33 


11 


2.001 


30.79 


7 


2.803 


31.00 


6 


2.720 


32.80 


8 


2.692 


3326 


11 


2.656 


33.72 


9 


2.594 


3455 


10 


2.554 


35.11 


13 


2.476 


3625 


14 


2.433 


38.92 


14 


2.407 


37.32 


17 


2.321 


38.77 


11 


2.279 


39.51 


9 
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POWDER PATTERN (D-I-LIST) 
7-[2-(2-Aminothiazol-4-yl)-2-(methylcarbonyIoxyimino)acetami 
3-vinyl-3-cephem-4-carboxylic acid mesylate 

TableS 



MESYLATE 



d value 


Angle 


Intensfy 


(Angstrom) 


CCu yd) 


(Re!, tnt) 


17309 


438 


32 


16383 


534 


42 


15J013 


638 


7 


14207 


0.18 


7 


13.150 


6.71 


12 


0.728 


030 


38 


0/408 


030 


36 


8B04 


1034 


47 


8.185 


1034 


31 


7388 


1124 


33 


7.458 


1130 


31 


7344 


1234 


24 


7374 


1230 


13 


6300 


1330 


60 


6.515 


1338 


32 


6.102 


1431 


10 


6.878 


1638 


8 


6250 


1030 


14 


5.150 


17.18 


28 


4.070 


1730 


21 


4.037 


1736 


28 


4.607 


1030 


53 


4.816 


1022 


38 


4.460 


1830 


13 


4.400 


20.14 


23 


4350 


2038 


32 


4233 


2037 


37 


4.160 


2134 


20 


4.022 


2238 


0 


3.020 


2237 


38 


3303 


2337 


60 


3.716 


2333 


100 


3315 


2431 


24 


3358 


2031 


20 


3326 


2522 


28 


3.482 


26.71 


11 


3320 


20.70 


37 


3288 


2720 


7 


3200 


2731 


AM 

10 


3.101 


2821 


23 


3.134 


28.40 


27 


3353 


2023 


6 


3310 


2038 


7 


2383 


2033 


10 


2338 


30.40 


13 


2.004 


30.77 


0 


2382 


3123 


13 


2320 


3130 


0 


2.788 


3234 


7 


2.744 


3231 


10 


2.718 


3230 


10 


2303 


3333 


8 


2310 


3421 


8 


2380 


3431 


8 


2354 


35.11 


8 


2324 


3534 


5 


2.478 


3822 


13 


2.404 


38.43 


8 


2.438 


3033 


12 


2.403 


3738 


17 


2370 


37.78 


4 


2337 


3830 


11 


2301 


39.11 


4 


2281 


30.48 


3 
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POWDER PATTERN (D-I-LIST) 
742»(2-Aminothiazol-4-yl)-2^methy^ 

3-vinyI-3-cephem-4-carboxylic acid sulfate 



Table 6 



SULFATE 






d value 


Angle 


Intensity 


(Angslrom) 


(°Cu Ka) 


(Rsl. IntJ 


17.924 


4.93 


15 


13.090 


6.74 


20 


9.765 


9.02 


12 


8 .roe 


10.04 


48 


7.348 


12.04 


63 


6.867 


13.27 


72 


6.548 


13.52 


51 


6.103 


14.50 


21 


5.953 


14.87 


19 


5.377 


16.47 


8 


4.888 


18.13 


39 


4.661 


10.03 


45 


4.487 


19.88 


19 


4.328 


20.51 


21 


4.203 


21.12 


32 


3.859 


23.03 


44 


3.698 


24.05 


100 


3.616 


24.60 


32 


3.542 


25.12 


36 


3.487 


25.68 


13 


3.333 


26.72 


21 


3.246 


27.48 


11 


3.158 


28.23 


33 


3.125 


28.54 


21 


3.070 


29.08 


12 


2.954 


3023 


10 


2.907 


30.73 


7 


2.844 


31.43 


3 


2.814 


31.77 


6 


2.722 


32.88 


8 


2.695 


3322 


10 


2.859 


33.68 


7 


2.603 


34.42 


9 


2.561 


35.01 


11 


2.483 


38.15 


10 


2.435 


3658 


12 


2.408 


3752 


14 


2.327 


38.67 


9 


2.288 


3955 


5 
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